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It is estimated
that there are
tens of thousands
of sites across the
country in need
of remediation.
Finding a way

to clean them up
in a safe, cost-
effective and
environmentally
responsible way
is a challenge.
Now, 4 new
technology is
revolutionizing
the remediation
of contaminated
sites — In Situ

Thermal Desorption.

EPA Region 5 Recor.

HAT IS IN SITU THERMAL
DESORPTION?
In Situ Thermal Desomption is a novel
remediation process offering a cost-
effective solution to difficelt cleanup
problems. It remediates a variety of
organic contaminants without having
1o excavate the soill The process i
sate. low protile, virtually dust-
and odor-free. There are currently

wo forms of the technology:

Thermal Blankets and Thermal Wells.

HAT ARE THERMAL
BLANKETS?

The Thermal Blanket works like
large electrie blanket and 1 powertul
vacuum cleaner. Shells simulations
suggest that the Thermal Blanket, used
tor surticial contamination, works to 4
depth of approximately three feet.

Typically. each Blanket is made
up of an 8 by 20" steel box. Suspend-
ed from the bottom of the bhox s a
layer of stainless steel webbing, which
tooks like chain link fences Heating
element rods are threaded through
the webbing to transter heat into the
soil below the Blanket. A 12" Tiver of
insulation fills the hox o consenve
heuts Anempty space s left between
the insulation and the webbing o

dllow for vapor collection. Several

Facts about In Situ Thermal Desorption
From TerraTherm Environmental Services Inc.
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Blankets set up side-by=side increases

the totat area treated at one umee,
Contaminants are vaponzed e
by heating the soil with the Blanka
Contamnated vapors wre then driwg
out of the soil and through the
Blanker by vacuunt svsteny, M~
contaminants are destroved i the
extremely hot sod near the heat
source. Remaining vapors dare cleanaed
4 trader-mounted Vapor Tredatment
Svstem, emitting only carbon dioside

and water vapor into the atmosphere

WHAT ARE THERMAL WELLS?

Thermal Wells use the same scientitic
process as Thermal Blankets, except
that heating clements are placed in
wellbores drilled on a regular pattern
Typrcal Well spacings can be seven to
ten feet. As the heat from Thermal
Wells vaporizes seil contaminants, 4
vacuum applied o cach well draws
the contamimants out of the ground
Wells can be drilled vertically to
the contaminated zone, possibly as
deep as several hundred feet. They
mav reach horizontally under operal
ing tacilities, roadwavs and through
concrete and other structures ~umu
Lations suggest that Thermal Wells

can work bath above and below the

New Technologies From Shell Technology Venlfures Inc. m



water table: Treatmen of the saturat
ed zone can be aclueved ! the sie is
managed o dew ater the treatment
zone and o limit recharge rates. The
technology s currently being tield
tested and should be commiercially

avitlable in 199™

HAT ARE THE BENEFITS

OF TERRATHERM'S

IN SITU THERMAL

DESORPTION?
TerraTherm's In Situ Therma
Desorption technology huas all the
safety and envronmentad cdvantages
“f‘ tn s Y'L‘H‘.k'dhl(l( " PY"i esses
BT S vy T on heuiing,
it s dust and odor frees provides
quict, fow protife operations with
mininmal neighborhood disruptions:
andd has o long-term disposal
liability m landbills [0 addmon,
TerraThern's technology neovides

benetits not tound in conven

remediation tweelimgues

e In site remediton of oy of
volatle and semi-volatile organic
compounds
Cleans to very iow resdual fevels

s Works in heterogeneons sons
including fow -permeablity clays

o Potenual 1o work in both
unsaturated and saurated vones

e Cost-cttective solution tor ditfrouis
cleanup probiems

o Used tor surtical and deeper
contanindted Zones

o C.an be used withour shuiming
down normeal cperatioes

Cv Mo COZand 2O reteased
o the atmesphiere

o fustestin s remediation

o I'nhanced project desion v siie

specitic simulianions of the process

OW DOES THE THERMAL
BLANKET SYSTEM WORK?
In the Thermad Blanket process: the
Blankets are first placed over the
contaminated area. A stheone rubber
vapor barrier is Liid over the Blankets
and sealed around the perimeter
The suction port foony cach Blunket
is connected to the piping niunitold,

which teeds to the Vapor Treatnent

Systeim

When the Blankets are in place,
the 1railer-mounted Vipor Treatment
svstem draws @ vacuum under the
Blankets using 4 main and backup
blower. This sucks vapors up
througl the sail

Ihe thermal oxidizer on the
Sapor Treatment System s lame
fess design with 9999 destructive
cificiency. Any volatle contaminanis
drawn out of the ool soil m this
carly stage are erther oxudized i the
thermal oadizer or adsowbed o the
actvated carbon adsorber

The nest step mvolves heating
the sotl to remove the contannnanis,
As the Blanket temperature rises 1o 4
tarzet of 800910000 heat from the
Blanket is transterred into the ground
by theemal conduction,

Because of soil montare. the
temperdature ses fiest to 1009C and
stabilizes temporarily unub all of the
mosture is boiled off Dunng that
time, volatile contaminants are
removed by evaporation and steam
disullavon. In this carly stge of neat
NG, SOMC OFEANIC CONTANINATS LA
reach the soil surtface intaet but are
till destroved in the thermal oxadeser

Once the sail is dned. the e
poniture rises dhove 100C vl
reaches o predetermined target tem
perature set according o the borling

pownt of the contaminants beng

rreated . Dunng s treament penod,
even low volathiy organie cors
pounds are vaporized and drawn
upsard through the <oil into the
Thermal Blanket and Vapor
Ireatment Svsiem

A~ they move upwards, the von
taminiated sapors pass thirovs? s
cessively hotier Tavers of son winere
muany are destroved thermally on the
hot surfaces of the soil granules
Residual organics that are not oxt
dized in the soil are remediated in
the flameless thermal oxidizer o
adsorbed on the activated carbos
leavig irteadiy ondv carbon duesadde
and weater an the aar enussions
The final sten I Ohves conling
down the Thernad Blankets while
rLanLining suction. Onee the
groumd surtace has cooled. the
Blankets can then be sabely disnian
ted and moved o trear another darea
The remedied e s now rewdy tiv
revegelation

Thermocouples at vanous
around depths are used o closely
moniter the temperature throughont
the process from the on site Control
Trailer. Sanl samples are tiken pro-
and post-treatment Actuadl resclts
froms remperdture monitonng el
soil sampling at test sites agree wath

TerraTherm s numerical simulations

sasasseses s reseseensnesas

OW DO THERMAIL WEILLS
WORK?
= menuoned carlier: the Thermu!

e same Tonosie Therna!

Wells use
Desorption process s the Thermal
Blankers Heanng clements are placed
i vacunn stcon Wells dofted ona
reaular pattern The same Vapor

Ireatment Svstem s dsed ror bothy

Thermal Wells and Thermual Blankets



OW LONG DOES IN SITU

H THERMAIL DESORPTION
TAKE?

Treatment perods depend on
L number o Factors such as depth
of contammmnaton, soil mostare,
contaminant types, and soil tvpes,
In general, Thermal Blunket treat-
ments require as little as o few davs
of operation per placement. (The
present commercial svstem can et
2200 square feet per placement.
In the case of Thermal Wells, the
Wells ure first drilled over the entire
area (o be remediaed. Onee ener-
gized. the remedianon wall take one

1o two maonths

sessssectsecsretnrenanenes

W DO YOU KNOW WHEN

CLEANUP 1S COMPLETE?
Fuest, remedution levels and ceanup
times can be predicted by computer
simulbation betore the joh starts Atter
that. monitonng svstems and thermo-
couple probes in thie soil are used to
muasure the progress of the thermual
front through the sonl Experience has
~heavn thar there s good qurcement
between the computer predhictions
and actual results, Pre- and post-
treatment samples are used to verify

the treatment

HAT ABOUT AIR EMISSIONS
USING THIS TECHNOLOGY?

TerraTherm's InoSitu Thermat
Desorption systemn is designed 1o pre-
vent the release of contaninants. At
the surtace, the collected vapors are
sent through a flameless thermal oxi-
dizer and an activated carbon adsor-
ber to ensure that virtually all vapor-
ized contaminunts are cither oxidized

coadsorbed Contaminant enessions

in field tests for g nationwide TSCA
permit were quite low— exceeding
Y9 99990 (6 nnes ") destructuon et

cieney for PCBsand the principa!

substances released to e atmosphere

were carbhon dioade and waier
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HAT IF

THE SYSTEM LEAKS?
The last process step in the Vapor
Treatment Systenm involves a main
and backup vacuum blower system
that draws vapors through the rest
of the unit. Thus, the entire system
operates at hllh»;ﬂlﬁ()SPhL‘[‘]L‘ pres
sures, and any leakage would be

from the outside into the system
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OES THIS PROCESS
D CREATE DUST?
With In Situ Thermal Desorption.
there 1s no excavating or hauling,
no carth moving or soil transport,

theretore, vinually no dust s credted
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HAT POLLUTANTS CAN

BE TREATED THIS WAY?
In St Thermal Desorption technolo-
av can be used o remediate a wide
vatiety of volatile and semi-volatile
organic contaminants including:
s PCBs
¢ Chlorinated solvents
o Pesticides
= Petroleum wastes
Field demonstrations are planned for
using the technology to remove and
collect low boiling point metals, such

as mercury, from soil. TerraTherny's

technology can be used in i variety of

soifs inchuding low permeabality clavs

and heterogensous soil composimions

HAT REMEDIATION LEVELS
CAN BE ACHIEVED?
AU AN upstate Noew York site contan
nated wath POB {evels s tagh as
Soon pony PUR residuals atter treat
ment were less than 2 ppme signifn
canthy lower than New York State

and federadd cleanup requirements,
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HAT HAPPENS

TO HALOGENS FROM

PCBs AND

SIMILAR MATERIALS?
When PCBs and other halogenated
hvdrocarbons are remediated. acids
like HOT are produced At the higher
soll temperatures, these acids are
rapidhyv stabihized by preapitation
with natarad ~oil elements, principath
carbonates and iron. The resulung
hiondes e hurmless aond very st
ble Lapenence remediating PCBs
show s that acid gas enmissions typi-

callv are very low
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IS THE SOIL ALTERED?
BY THIS PROCESS?
Nov Fxeept for soil dewatenng the

operating temperature is not lugh

“enough 1o affect the stractural

integrity of the sorl materials

tesssresensarreteses s

OES THIS PROCESS
D PREVENT REVEGE1ATION
AFTER TREATMENT
IS COMPLETE?

- Na Immediately after treaument by

In Situ Thermal Desorption. the soil
is sterile: But experience shows thag
recovery will be rapid. If the soil is

disked. tfertihzed and seeded follow-
ing normal revegetation pracices,

regrowth during the first growing



season after treatment shiould be as
good as with any other sol. One
example in upstate New York even
showed that weeds, moss and other
vegetation can naturally cover a treat-
ed area within one LrowWing seuson
without any fertifization or other

intervenfion
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OES SOIL PERMEABILITY
AFFECT REMEDIATION
PERFORMANCE?

tn Site Thermal Desorption has been
found 1o operate very well on most
hugh- and Tow-permeabiling soiks
Compared with Houmd me vement,
vaporized contanimants meve easily
through tghter soils. and the path of
TR TUSRUTNYTEN ahwiys towards the
low-pressure zone creaded by the

vapor collection svstens

DOES SOIL MOISTURE
AFFECT PERFORMANCE?
High soil moisture does not necessar-
ily preclude the use of these ech-
nologices. However. the energy cost
to complete remediation rises with

the amount of water that must be
vaporized during tredtment Pilo
tests are typically conducted during
the design phase for any project 1o
confirm that [n Sitw Theomal
Desorpion will be effective at cach

site and to contirm cost Assumphons

With aquifer controls 1o it
recharge rates from arcas upgradient
and site management to dewater
locations if necessary, In St Thermal
Desorption can be tsed 1o treat satu-

rated as well as unsaturated sies
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OW DEEP IS THIS

TECHNOLOGY EFFECTIVE?
TerraTherm's simulations suggest that
Thermal Blankets are effective to a
depth of approximately three feet.
Thermal Wells may be drilled verti-
cally 1o depths of several hundred
feet and extended horizontally 1o
reach contaminated areas previously

thought untreatble

detasossscorenssrsennsanas

HERE HAS THIS SYSTEM
BEEN USED?
The Thermal Blanket has been used on
the Gult Coast, in Colarado and inup-
state New Yorks Testing of Erhr Thermal

Wells got under way i laie 1990
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S REGULATORY APPROVAL
I NEEDED BEFORE IN SITU
THERMAL DESORPTION
1S USED?
As with any remediation project,
~ome Jevel of both state and federal
approval is required. However: sinee
the tlameless thermal oxidizer s clas-

stfied as an Cother™ air emissions ¢on-

ol device, air permits tvpieathy can
be obtained g relutively short tme
State approvals under Voluntary
Cleanup Initiatives can usually be

obtained us quickly
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HO\V MUCH DOES IT COST?

This depends on g variety of factors
such as depth of contaminanon, soil
moisture. and contanunant ivpes In
generdl. [0 Sita Thermat Desorption
i cost-competitive for TSCA and
RCRA wastes with aliernative
PIOCesses, ~nee excavation, haulimg,
backtilling and ot sre disposa ot
meneration are nob reguired o,
momany mdustral and utdine apphea
tons, remediation can usualls be
completed wah mimimal disruption
to ongomng operdtions. reducing the
overall costimpact A low cost pikor
test using TerrdTherm's Mobile
Demaonstration Uit can be pet
formed on site: This can provide

provess Ctticiency and cost estimates

OW DO I GET
THIS SERVICE?
shell Technology M entures Ine s
credted TerraTherm Environmental
Services Ine Lo provide Thermat
Blanket and Thermal Wedl senvwees.
You van reach theny at the address

and tetephone numbers holow

12:96 Printed on recveled paper.
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